JjSfl 

^La Jj I^a \A\*i Jjaj £u)jU)j Cj^UIa]) Sjba ljLa£ jjLj 01 

GUEZOURI Aek - Lycee Maraval - Oran 


( ^ ^ ^Uj\l 9 A\ L_fl^)Ja (j-a S.AxUxa]| ^_juj^).1a]| <- ^ \\"KW ~A.U w\l AjlaIxI! L_bu d^ 

13 L^J^' 

; ^£i3l <Jj^ — 1 


(Jc'lilill aJjAjla 

H 2 O 2 (aq) + 2 H + (aq) + 21 ( aq ) - I 2 ( aq ) + 2 

H 2 O (l) 

a 1^-vll aJU. 


(mol) — J) aa*£ 

2LjjbbVl «laJI 


n (H 2 0 2 ) 

n( H + ) 

0 

ojU j 

4JU&VI yiaJt 

X 

n (H 2 O 2 ) - x 

n (H + ) - 2 x 

X 

SjLj j 

Ajjlgjil 2JU1I 

^max 

n (H 2 0 2 ) - x max 

n (H + ) - 2 x max 

*^max 

ojU j 


x = 0,2 [I 2 ] 6 n( I 2 ) = [I 2 ] V 4^ lsj^ ^ c >j 6 ^( 12 ) = x : 4^ c> - 2 

(Jj»l^Jj ^lc« ^ 4 1 ^ <^jUS1 aJ^aII JIaxIujU ^aj3 L-bud^j Aji^/lxH oJlA AJajudl^J 


t (mn) 

0 

1 

2 

4 

6 

8 

12 

16 

20 

30 

40 

60 

120 

x (mmol) 

0 

0,22 

0,42 

0,74 

0,920 

1,10 

1,32 

1,46 

1,54 

1,64 

1,70 

1,74 

1,74 



. J£oil3 I ; x = f(t ) 04^' 

Jc.U1a1I ^cj^aII ^ (-4^ (Ja 4-C.^)jai (Jc-lilill Aja^^JI A£.^)jua]| ^1 - 3 

_ 1 dx 
~ V dt 

; t = 0 4 h^Nl ^c. (Jc-lilU A_iA2k_^J! <c. jjaill 

'SJ 0J^a1I LS^ * ?\4^' ^JUdkjj To (J^-AaII (J;iA L-bud^j 

dx^ 1,6 xlO" 3 


dt 


= 3,2x10 4 mol., mn 


-i 


/o 


1 


V n = x 3,2x10 =1,6x10 mol.L mn : t = 1 0 mn -^c- 

0 0,2 


dx^ 


V dt J io 


0,8x10 

15~ 


-3 


= 5,3x10 5 mol., mn 


-i 


1 


V, n = — — x 5,3 x 10 5 = 2,6 x 10 4 mo/. L 1 .mn 


-4 


r-l -1 


10 


0,2 


x t f = 50 S (j-° pl-iJjt UAj ^ ; ■ *-* ; ^ jJI ^Liil ^l^oll jjSjjII (ji (J j.laJ! <^3 iaa.51: (<_J 


1 


. V 100 = 0 f 4-4* c£» ‘ 4^ U)& X = f (/■) uW^ J j5 

Cj^lc-lilftll L_Ujaillj c (j^aSUjJ (Jc-lilll Xc.^)juj (j) Jar^^U ^_a. 

14 L«J^ 

CO 2 (aq) / H 2 C 2 O 4 (aq) J M 11 O 4 ( aq ) / Mn 2+ ( aq ) i ^ u^ 1 -^ — 1 

\ LoA (jllnj j^p£JVl 

2 x ( Mn 04 ~ (aq) + 5 e“ + 8 H + (aq ) = Mn 2+ (aq )+ 4 H 2 0(i) ) 

5 X (H 2 C 2 O 4 (aq) = 2 CO 2 (aq) + 2 H + ( aq ) + 2 e ) 

i ^L^ji — 5,-iu^y i 

2Mn0 4 (a q) + 5 H 2 C 2 O 4 ( aq ) + 6 H + (aq) — » 2 Mn 2+ (aq) + 10CO2(aq) + 8 H 2 0 ( 1 ) 

n (MnCXf) = Ci Vi = 10 -3 x 0,05 = 5 x 10 ~ 5 mol : j4' J-4 — 2 

n (H 2 C 2 0 4 ) = C 2 V 2 = 10 _1 x 0,05 = 5 x 10 “ 3 mol : Sj. SjL. 5j-S 

I SUax-oll ClAixXa^]! fijLa (J£ (Jc-liSl ,XSfi L-buoaJ — 3 

2Mn0 4 ( aq) + 5 H 2 C 2 O 4 ( aq ) + 6 H + ( aq ) = 2 Mn 2+ ( aq ) + 10 CO 2 ( aq ) + 8 H 20 (i) 

t = 0 n (Mn0 4 “) n (H 2 C 2 0 4 ) 

U+, n (Mn0 4 “) - 2 x max n (H 2 C 2 0 4 ) - 5 x max 


(1) n (Mn0 4 ) - 2 x max = 0 : 4j4 jjSj 4jlg-i lie. 

(2) « (H 2 C 2 0 4 ) - 5 x max =0 

: •iaj ‘ ( 2 ) ( 1 ) t> X max 



40 


2 


: t-i = 280 S ^ 
d[Mn + ] _ EF _ 0,85 x IQ' 4 _ 


dt 


GF 40x4,5 


4,72x10“ 


i -i 


V 3 =4,72x10 mol.L .s 



& 111 Asu Vn ^ XllnC- 4 X>jqj ^aj jxi ( t = 0 (j-a £.|aIjI Ab^)j J)j ’l» 1X>\I S^Luj (J£juLJ \ ^1*1 1*U AlVI 

^A 4 Xtjq\l &lA J 4 , (K) C ^ ^ ^ ^ q,<l (Jg& ^g-Alaxll 4 ArtW-l j 

^Ull J£2 o31j UUj Ua^. j 3 [Cr 3+ ] = /'(t) <jW^ bELa j ^ AALa qPbii ^Lla ^ jJI cAUxia^j Jaj UIaxIujI j 3 ; Aia^La 

? uuuJl jA La <jj| 

(j-a ^a j 4_llj-all (jdljLaiLa <jj£j | 4_i]Li]| 4_J^^Iill q£^)^A L_njai]| 4i^)*^a] 

(J j\*\ x> ^a 4ux£-a]l Cl ll^l^a.il^all L>aa LaAA^.V <» 1 j (AlllLai^Vl (j^»*a«s j ^a jJjoiIj ^ 21 LlAAi_La^)J 

jjiila]) jjl£ 4J U L±\ q$lll (J . ( Mn 2+ (aq) , 2 Cl ( aq )) 

(Jc-lilll Ia^J J)3-^>a jilx >l i < a\l A^)l jjuj (jl IIa ^ At .a 4 (Jc-lAllI 4_i3 

? tililLua^Vl (jsiA^k j ^a jJjoiIj L lllA*_La^)J ^3^ bJ IlLa (jlj 

i t 1» Vi ^ni_Lall A^)l jjuj 1-llliLa j 4 <AiH£ ^S^all ^)jA 1» Ij £cjI A^J (jl 4 ^j!a]| JiAQAjJI d^)ALIsi]| &1a ^ajaiJ 

jjaII 11a 

4-jjlj 120) 4ij*jJa ^ni-Lall (J£juiJ <C.^juj Ia^J 4 1 i-lx x>> jiix ')a\\ AjI jjudl ^Jj-all 

tilll J 4 ^Xihc. 4 ^ajqj J^aj J jaIxIaII J£joiJ 4x. jjuj jj ^Ulbj 4 ^b jj ^Jj-all ^ jdii-Lall Jjl jjoJ Jj-all jj£jl3l jli LaAiC. 

. 200 S 4-1^231 Ai^ 

11a j 4Ai*jJa dL^Jj^al Cj^lc-blLail ^blj-all ^jV 4 \a\\ A^)l jjuo] j-all AljA^j aC.j <C.^juo 1I Wi 240 S ^ la^l]| Axj 

UL, J< >*< < 4£,^juj ^ 


I 2 + 2e = 21 


15 

I Jelii — J 

S 4 0 6 2 “ / S 2 0 3 2 “ j I 2 / r : v-a (jli^l 

I LaA (jLnj j^p£iVl ^jLi]Al*^a]| 


2 S 2 0 3 2 “ = 

S 4 0 6 2 + 2 e 



I 2 + 2 S 2 0 

3 2 ^ = s 4 o 6 2 ^ + 2r 

: 

- SA^Vl aJjU- 

h 

+ 2 S 2 0 3 2 ~ -> 

s 4 o 6 2 - 

+ 21 

CN 
1— 1 

K 

o 

II 

-»— i 

n (S 2 0 3 2 ) 

0 

0 

jal£jll n (I 2 ) - x E 

n (S 2 0 3 2- ) - 2x e 

x E 

2 


-2 


■ t j^a l ^^r-- 


( 1 ) 

(2) 


3 


n (S 2 0 3 2 ) - 2 x E = 0 
n (I 2 ) - x E = 0 


n (I 2 ) = 0,5 C' V' 


: ‘ n (I 2 ) = 0,5 n (S 2 O 3 2 ) : ^ (2) j (1) u£S7l*ll Cm x E ‘-“Lu 

n (I 2 ) =/(t) ^Loll^jJI-3 


n( I 2 ) xlO 5 (mol) 



t (mn) 


: ?2 = 20 mn j t\ = 1 0 mn Cm <^'■2 c£**ul I (i - 4 

^'^ ■ *1 100 mL £j>JI gi Li . 10 mL gi :>j4l ^iLi 3,4 x 10 5 mol JSLi t\ ^-Laill g-i 

ni = 3,4xl0 -5 x 10 = 3,4 x 10 4 mol 

^'^ ■ *1 100 mL ^ Li . 10 mL gj .ijJI <^Uj 5,2 x 10 5 mol JSLi f 2 <LaJ]l ^ 

Ja.1 sLJI Li^i — (c^j^ll 44 c. jLj ^ ?LJI AiLi) (jl (jaii n 2 = 5,2 xlO -5 x 10 = 5,2 x 10 4 mol Luall 

. -k£a ^^iUI 


= l(^j = ± (5.2-3.4)xl0^ = _ 4mo;x _, 

m V At 0,1 10 

■ t=\5 mil Ala^Ul ^ ^jUj JLuu] (cj 

dn(I 2 ) AB 5,3x10^ 


1 mn 1 


dt CB 6x5 
1 d n(I 2 ) 1 


= 1,76x10 


V 15 = 


= — x 1,76 x 1 0 " 5 = 1,76 x 1 0 " 4 mol.L~ l mn 1 


V dt 0,1 

2 - / o/-N 2 


S 2 0 8 (aq) "*" 21 (aq) 

t = 0 «o (S 2 0 8 2 “) n () (I ) 

t no (S 2 0 8 2 ) - x no (I ) - 2 . 


S 2 0 8 2- / SO 4 2 ' J I 2 / 1 : cm&M Cm Jeltfl ^ (i - 5 

; <j\ “ijq ill (jLLLJ! 

21“ = I 2 + 2 e“ 

S 2 0 8 2 ' + 2 e“ = 2 SO 4 2 ' 

2 I (aq) + S 2 0 8 2 ( a q) = l2(aq) + 2 SO 4 2 ( aq ) ! — 

— L(aq) "I" 2 SO 4 (aq) 

0 0 


2x 


4 


n (S 2 0 8 2 1 = n 0 (S 2 0 8 2 ') - x 


: ^ S 2 0 8 2 " t y* 4^1 


\ A AjouIIj ^3 <jl£j 


^ ^isu-a iS^ Ajjudillj A q’i kl\ a (jil t dulj Qc- S^jUc- 


dn 0 (S 2 O^) 

dt 


Unl i 


dn(S 2 0% ) dn 0 (S 2 O% ) dx 


dt 


Q V^2 v 

dt 


dt 


a«\l — \ t a^L JcliSl! ^ s 2 0 8 2 ' fUlkl 4i»j I dn ( s 2 °s ) = _^_ ■ ^Ulbj 

dt dt 


. x =/( t) uW^ 1 j* n (I 2 ) =/( t) uW 1 2P, 1 ‘ x = n (I 2 ) o' {^) J'>JI ^ (_?. 

15 Hill IgjL-ali <Jakj]l t ^3 (jLull ^uLaaII (Ja-g t ^A t = 15 mil 'i'it~- (Jc-lijll A£-^)xu 

dx d n(I 2 ) , . -_ 5 , T _, _, 

V = — = — = 1,76x10 5 mol.L 1 mn 1 

dt dt 

16 

H + / H 2 j Zn 2+ / Zn : u^uai - 1 

Zn( S ) = Zn 2+ ( aq ) + 2 e : <jUtal*All 

2 H + (aq) + 2 e = H 2 (g) 

Zn (s ) + 2H + = Zn 2+ (aq) + H 2(g) : ^4jl - 


: Jjja. — 2 



Zn ( S ) + 2 H + ( q ) — > Zn 2+ (aq ) + H 2 (g ) 

U«JI 4lU 


(mol) — *]) 

A. ijIjjjVI 

0 

/; (Zn) 

n(H + ) 

0 

0 


X 

n (Zn) -x 

n (H + ) - 2 x 

X 

X 

A \\\ ^ 

*^max 

n(Zn)-x max 

n( H + )-2x max 

•^max 

•^max 


■ >tt Je.1 al aU ^ jjjju 

n(Zw) = — = — = 3,5 x 10 2 mo/ 

M 65,4 

n(H + ) = C A V = 0,2 x 0,1 = 2,0 x 1 0" 2 mo/ 

; (Jc-lilftll jj <jjj]jlx-ft3l (Ja. ^ x -S J» a^V) 4_«uk3! 


3,5 x 10 2 - x = 0 => x = 3,5 x 10 2 mo/ 
2,0 xlO 2 -2x = 0 => x = 1,0x10 2 mol 


x = 0,1 [Zn 2+ ] 


. ( n(H + ) = n(C\ ) = n(HCl) J ^ V) jjK ^ 2P! 

; ^ 4351*11 t [Zn 2+ ] V = x es^-^J ‘ n (Zn 2+ ) = x '-4-4 o* 

^jtg_i]| i q > (Jc-lilill ^ ^L] dAaII (Jc-lilill c. — 3 


W ^\\ ^Jr.1 q\A\ SjLo <_bo£, 


C, (jj£j ^ J (Jc-lid]) )^i& l\l 


5 


■ *max = l> 0x 10 m °l ‘ [Zn ] max = 0,1 mol/L ‘ X max = 0,l[Zn ] max M 


0 > 5 *max ^ X 10 


V 


0,1 


= 50 x 10 3 =50 mmol / L uW' l3 *' y ^*1' 


= 5,00x10 3 mol 


(1 — J143I) t V2 = 4,5 mn ^ ‘ t = 4,9 mn ^y* c js'j 2 ^ 2J^ali 




^ ^ x *■ a ‘'-’I tillj L ^ i o^ySlLlA Jc-lidll 4 ° ^ ‘ Cy j 2 Zll 2 -1 <^1^41 ■ -'Q*i ^ja (jl£ 


[Zn 2+ ] (mmol.L 1 ) 



4,9 


1 - JLMI 


x {mmol) 


10 


4,5 




: t l/2 =4,9 mn 4c Jauijll ujjSjj - 4 

[Zn 2+ ] = 50 x 10 3 mol/ L : ^=411 <4 a Xic. Uj 4 
n (Zn 2+ ) = 50 x 10 3 x 0,1 = 5,00 x 10 3 mol 

: < 1 aj <. «(Zn 2+ ) = x : Jjx?JI t> 4>4j 

: J^lU j 4 x = 5 x 1 0 3 mol 
n{ Zn) = 3,5 x 10 2 -5 x 10 3 = 3,00 x 10 3 mol 
n(H + ) = 2 x 10 2 - 10 x 10 3 =1,0 x 10 2 mol 


20 


/ (mn) 


; t — tf ^l&l! Jouj l_u£jj 


. 100 mL f^=>- ^ o4b CjV>« i > u V' . [Zn 2+ ] = 0,1 mol/ L u44' t> 4 j 4 
: u4' ‘ x = 10 ~ 2 moll L <■ n{ Zn 2+ ) = [Zn 2+ ] V = 0,1 x 0,1 = 10 _2 mol 
rc(Zn) = 3,5 x 10“ 2 - 10“ 2 = 2,5 x 10“ 2 mol 
n(H ) = 2 x 1 0 2 - 2 x 10 2 = 0 

q, 1 (jjfL LS^ ” 5 

: t= 0 4iaaJll (ji 

A = Afi = 9xlO- ] = 
dt CB 7,5 

10 I f! I I I 1 dx 1,2 xlO" 3 ^ in 2 , r 1 1 

V = = = 1,2x10 2 mol.L 1 .mn 1 

V dt 0,1 


x {mmol) 


20 


-> t (mn) 




; f 1/2 SJaaJll ^ 


dx EF 8xl0~ 


dt GF 
1 dx 8,9x1 O' 4 


= 8,9x10 


V V dt 


= 8,9 x 10 3 mol.L 1 mn 


1 -1 


0,1 


10 


>■ t (mn) 


3 - Jiill 




6 



